The derivatives of tetrodecamycin (1), being introduced acyl, carbamoyl and alkyl groups at 14-hydroxyl group and modified at exo-methylene group, were synthesized and evaluated on their antibacterial activities. Although 14-O-substituted tetrodecamycins (3~19) showed weak activity against Pasteurella piscicida, they were more active against Gram-positive bacteria than 1. Among them, 15 showed approximately 10-fold higher activity than 1. The derivatives (20~23) modified at 4 or 5 positions had moderate antibacterial activity.
The absolute structure of 4(i?), 5- dibromotetrodecamycin (23) was determined by X-ray crystallographic analysis.
Novel antimicrobial antibiotics against Gram-positive bacteria including methicillin-resistant Staphylococcus aureus (MRSA)and P. piscicida, tetrodecamycin (1) and weakly active dihydrotetrodecamycin (2) were isolated from a culture broth of Streptomyces nashvillensis MJ885-mF8. (Fig. 1 )1} The elucidation of absolute structure was described in previous paper.2) In the purpose of obtaining more potent derivative, we examined the introduction of substituents at 14-O position or modifications at exo-methylene moiety. In this paper, we describe the synthesis of derivatives of 1, the antibacterial activities of the derivatives, and the absolute structure of 4(7?),5-dibromotetrodecamycin (23). >100  >100  >100  >100  >100  >100  >100  >100  >100  >100  >100  >100  >100  >100  >50  >100 >100 >100 100 100 > 100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 Derivatives not shown in this Table did not inhibit the growth of P. piscicida at 100/ig/ml.
by the reaction of 1 with phenyl isocyanate and triethyl amine in CH2C12. The 14-O-alkyl derivatives (17-19) were converted from 1 by the following steps. Dibutyltin oxide and 1 were refluxed in toluene, yielding stannio acetal.
3) The acetal and alkyl halides in the presence of tetrabutylammoniumiodide as a catalyst were allowed to react in toluene at reflux temperature, giving the 14-O-alkyl derivatives.
The addition of alkyl mercaptane at C-5 position was carried out by the treatment of 1 with alkyl mercaptanes in THF to provide 5-S-alkyl-4-hydrotetrodecamycins (20 and 21) as an epimeric mixture at C-4. 1 was brominated at the exo-methylene group by the reaction with 4-(dimethylamino)pyridinium bromide perbromide in THFto obtain two epimers of 4(7?,,S),5-dibromotetrodecamycin, which were separated by HPLC(Senshu- Staphylococcus aureus (MRSA). Among the three types of substituent, the degree of activity was acyl group> ether group > carbamoyl group. In the 14-O-acyl-tetrodecamycins, aryl acyl derivatives were more potent than alkyl acyl ones. Among aryl acyl derivatives, 15 was approximately 10-fold more active than 1. Onthe other hand, the modified derivatives at exomethylene moiety of 1, 5-S-alkyl-4-hydrotetrodecamycins (20 and 21) and 4,5-dibromotetrodecamycin (22 and 23) showed weak antibacterial activity.
The dihydrotetrodecamycin (2), which was reduced at the exo-methylene group of 1, was showed no activity against Gram-positive bacteria at 100 //g/ml and weakly active against P. piscicida.
This result suggested that the exo-methylene moiety wasimportant for antibacterial activity.
Absolute Configuration
Among the derivatives of tetrodecamycin (1), the brominated compound(23) was recrystallized from the mixture of CH2C12and hexane solution to give colorless prismatic crystals. For confirmation of the absolute 23 was studied by X-ray crystallographic analysis. A crystal was chosen for the X-ray analysis and the absolute structure of23 was determined. The ORTEP drawing of 23 was shown in Fig. 3.4) The crystal data were summarized in Table 3 . As a result, it was found that the absolute configuration of 1 agreed with that determined by the modified Mosher's method.
Experimental
General IR absorption spectra were obtained with a Hitachi 260-30 spectrometer. FAB-MSwas obtained on a JEOL JMS-SX102mass spectrometer. XHNMRspectra was recorded on JEOL JNM-GX400spectrometer with TMS as the internal standard. Optical rotations were taken by a Perkin-Elmer 241 polarimeter using a micro-cell (light path 10cm). MPswere determined on a Yanagimoto micro melting point apparatus.
Measurement of Antibacterial Activity
The minimum inhibitory concentrations (MIC) of Preparation of 14-O-Benzyltetrodecamycin (17) A suspension of 1 (12 mg, 0.0359 mmol) and dibutyltin oxide (8.94mg, 0.0359mmol) in 1.5ml of toluene was heated under reflux for 3 hours to give stannylated mixture. The toluene solution of stannylated mixture was cooled to room temperture, and benzyl bromide (5.3 [A, 0.043 mmol) and tetrabutylammonium iodide (13.3 mg, 0.0359mmol) were added at the same tempreture. The reaction mixture was heated under reflux for 2 hours, and then was diluted with AcOEt. The solution was NOV. 1995 washed with water and dried over with Na2SO4. After removal of the solvent under reduced pressure, the residue was purified by preparative TLC(Merck, Kiesel gel 60F254) which was developed with toluene -AcOEt 21 was prepared in the similar manner with 20: 2: 1 epimeric mixture from XH NMR; Rf 0.14 (CHCL-
